Abstract
Introduction
It is difficult to define the term 'context'. In general, context is defined as "The surroundings, circumstances, environment, and background of settings that determine, specify or clarify the meaning and event or other occurrence". In linguistics, "The text in which a word or passage appears and which helps ascertain its meaning" [1] .
In an urban computing service environment, users typically access contents using mobile devices. Since the context of a user is highly dynamic, we should considering the user's context. In terms of context awareness the context information referenced in design can be different from that specified in query on execution time. As a result, it seems that the service cannot properly prepared when the context hierarchy is not properly considered.
Then, why is context study crucial for content strategy? Contents strategy's goal is to deliver user optimal experience. Optimal experience means user experience in flow state, by means of information design and experience design in perspective of contents design. Experiences are provided by context made of information and knowledge hierarchy. Context, which consists user experience can be described by hierarchy of time context, spatial context, social context and global context, local context, and personal context.
In this paper, context hierarchy for content strategy is proposed. Proposed context hierarchy takes time and spatial index and relations makes formal representation. The subsequent sections of this paper are organized as follows. In Section 2, the preliminaries relevant to contents and spatial context are explained. In Section 3, a summary of related work in the area of context hierarchy is discussed. In Section 4, the hierarchy of spatial context is described and explained. Section 5 concludes this paper.
Content and Context
The definition of contents is usually understood in two aspects. First, the knowledge and information in specific domain. It is to define the content of traditional media such as books. Second, it is a concept that includes any of this knowledge or info rmation and the services up to publish. The previous one is the concept of content focused on media, the latter is the concept of content in the digital age, taking into account the format of distribution and user services to be out the dependencies of a particular media. In this paper, We will describe the basis of the concept of the latter, contents are considered with the concept of network and platforms which can be found in OSMU(One Source Multi Use) or COPE(Create Once Publish Everywhere).
The goal of content design is to provide an optimal experience. Csikszentmihalyi defined optimal experience as a state that can be acquired in a flow channel that is a status in possession of proper skills and maintenance of appropriate concentration. A good experience is an experience in keeping with, or inducing a flow channel. Good content service is providing some knowledge or information that a user requested in a flow channel to have optimal experiences.
Figure 1. Flow Channel
Shrendoff defined the knowledge hierarchy as a maturity process of information to knowledge which is initiated by combining context [2] . Knowledge is deliverables of understanding by global and local contexts, and personal context configures experiences. In other words, Content made by information though experiences and best experiences are optimal experiences provided by the process of combining optimal content and proper context.
Chomsky Hierarchy is a containment hierarchy of classes of formal grammars. This hierarchy of grammar was described in 1956 [3] . A formal grammar defines (or generates) a formal language, which is a (usually infinite) set of finite -length sequences of symbols (i.e., strings) that may be constructed by applying production rules to another sequence of symbols which initially contains just the start symbol. A rule may be applied to a sequence of symbols by replacing an occurrence of the symbols on the left-hand side of the rule with those that appear on the right-hand side.
Figure 2. Data, Information, Knowledge and Wisdoms
A sequence of rule applications is called a derivation. Such a grammar defines the formal language: all words consisting solely of terminal symbols which can be reached by a derivation from the start symbol. The Chomsky hierarchy consists of t he following levels:
Type-0 grammars (unrestricted grammars) include all formal grammars. They generate exactly all languages that can be recognized by a Turing machine. These languages are also known as the recursively enumerable languages. Note that this is different from the recursive languages which can be decided by an always-halting Turing machine.
Type-1 grammars (context-sensitive grammars) generate context-sensitive languages. These grammars have rules of the form α Aβ →α γ β with A a nonterminal and α , β and γ strings of terminals and nonterminals. The strings α and β may be empty, but γ must be nonempty. The rule S→ε is allowed if S does not appear on the right-hand side of any rule. The languages described by these grammars are exactly all languages that can be recognized by a linear bounded automaton (a nondeterministic Turing machine whose tape is bounded by a constant times the length of the input.)
Type-2 grammars (context-free grammars) generate the context-free languages. These are defined by rules of the form A →γ with A a nonterminal and γ a string of terminals and nonterminals. These languages are exactly all languages that can be recognized by a non-deterministic pushdown automaton. Context-free languages are the theoretical basis for the syntax of most programming languages.
Type-3 grammars (regular grammars) generate the regular languages. Such a grammar restricts its rules to a single nonterminal on the left -hand side and a right-hand side consisting of a single terminal, possibly followed (or preceded, but not both in the same grammar) by a single nonterminal. The rule S→ε is also allowed here if S does not appear on the right side of any rule. These languages are e xactly all languages that can be decided by a finite state automaton. Additionally, this family of formal languages can be obtained by regular expressions. Regular languages are commonly used to define search patterns and the lexical structure of programming languages.
Note that the set of grammars corresponding to recursive languages is not a member of this hierarchy. Every regular language is context-free, every context-free language, not containing the empty string, is context-sensitive and every context-sensitive language is recursive and every recursive language is recursively enumerable. These are all proper inclusions, meaning that there exist recursively enumerable languages which are not context-sensitive, context-sensitive languages which are not context-free and context-free languages which are not regular.
Most of computer/programming languages are context free languages to reduce the computation complexity, and in few cases are context-sensitive. So far, computer languages do not properly reflect context described above.
Table 1. High Context and Low Context
These features of high context communication also appear in content indust ry. Web services have context features and hyperlinks and hypertext are representing context and flexibility of content. Users can get a wealth of information from a nu mber of pages containing pictures, videos, multimedia contents, and an application on th e internet provides a rich context. The context forms useful information only when the best experiences are provided to enable flexibility in the structure of various types and services that reflect the characteristics of the user.
Context is crucial for culture understanding and content development. High context culture and the contrasting low context culture are terms presented by the anthropologist Edward T. Hall in his 1976 book, Beyond Culture [4] . It refers to a culture's tendency to use high context messages over low context messages in routine communication. This choice of communication style translates into a culture that will cater to in-groups, an in-group being a group that has similar experiences and 
Spatial Context Hierarchy
In HCI(Human Computer Interaction) studies, User contexts are classified as Table 2 [5] . In HCI, Context is classified as physical, social and cultural context and each of which have time, location and other elements. The concept of context in urban computing or context-awareness research is as follows. Environmental information or context covers information that is par t of an application's operating environment and that can be sensed by the application. This typically includes the location, identity, activity and state of people, groups and o bjects. The three important aspects of context are where you are, who you are with, and what resources are nearby [6] . This aspect is good for design service models not enough for information priority modeling for content service. So we need a hiera rchical approach for spatial context.
Representation of Spatial Context
Spatial context represented by a line-region relation. According to the dimension of spatial objects in a space, six types of spatial configurations can be disti nguished, which includes point-point, point-line, point-region, line-line, line-region, and regionregion [7] . Deng proposed six kinds of basic relations named, disjoint, meet, cross, covered-by, contained-by and on-boundary, as shows in Figure 3 [8] .
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Figure 3. Six Kinds of Topological Relation between a Line and a Region
As the configurations involving point objects are straightforward, the corresponding relations are also simple. As a consequence, attentions have been paid mainly to the cases involving lines or regions. For a line and a region, the first concern is whether there is a connection between them. This can be identified by boundary intersection between them. If it is, the next consideration is whether the line is included in the region. Figure 3 shows all cases of line and region relations.
Spatial context is presented by spatial elements for spatial information including point, line and region that have explicit values. Spatial elements and its representations are as follows. To present a spatial information that contains implicit context or uncertain information, some relations with explicit spatial information are required. These relations are presented by registry. Spatial registry has following elements: ID, type, topic, Space limit, description, objects, (Relation, entity). With spatial registry, implicit spatial context are identified, cultural resources and contexts are defined, and relation s in cultural objects are clarified. 
Conclusion
In this paper, we have considered the various aspects of context including areas of culture study, linguistics and ubiquitous computing. Spatial context must be presented with temporal context and social context, also considered with physical context. Some presentations for social contexts are also required. As a result, we show a spatial context hierarchy and spatial registry model for spatial context representation. This study expected to be the beginning of context representation that can be utilized to present the content of such a hierarchy of context.
